SECTION 1.1

AGRICULTURAL IRRIGATION PUMPS - DIESEL

(Updated April 2003)

EMISSION INVENTORY SOURCE CATEGORY
Fuel Combustion / Food and Agricultural Processing

EMISSION INVENTORY CODES (CES CODES) AND DESCRIPTION
052-042-1200-0000 Agricultural Irrigation I.C. Engines — Diesel/Distillate

METHODS AND SOURCES

With the assistance of local air district staff, we have updated the statewide emission
inventory for diesel-fueled agricultural irrigation pumps. As part of this update process,
we contacted seventeen air districts with significant irrigated agricultural acreage to
obtain their best estimates of the current population and emissions from stationary and
mobile diesel-fueled agricultural irrigation pumps. We also worked with district staff to
ensure the updated inventory reflects the number of pumps that have been replaced to
date under the Carl Moyer Program.

Table 1 provides the statewide population of diesel-fueled agricultural pumps and
annual average emissions of ROG, NOx, and PM by region, district, and county. It
should be noted that districts estimated to have fewer than 100 agricultural irrigation
pumps were not contacted as part of this update and therefore are not reflected in the
statewide inventory presented here. We estimate the updated emission inventory
presented here represents over 90% of the total statewide population and emissions
from diesel-fueled agricultural irrigation pumps. As shown in Table 1, we estimate there
are approximately 8,200 diesel-fueled agricultural irrigation pumps statewide that emit
3.3 tons per day (tpd) of ROG, 32.4 tpd of NOx, and 2.4 tpd of PM on an average
annual day. Based on discussions with district staff, we estimate that on a statewide
basis, 65% of the pumps are stationary while 35% are mobile, with the stationary to
mobile split varying considerably from district to district.

Since ROG and NOx emissions from agricultural irrigation pumps are of greatest
concern during the summer months due to their role in ozone formation, we have also
provided average summer day emissions in Table 2. The summer day emissions were
developed from the annual average emissions using a statewide temporal profile that
assumes 67% of the agricultural pump emissions occur in the summer months (May
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through October). As shown in Table 2, agricultural irrigation pumps are estimated to
emit 4.3 tpd of ROG, 43.6 tpd of NOx, and 3.2 tpd of PM on an average summer day.

Annual emissions in tons per year from agricultural irrigation pumps can be calculated
by multiplying the annual average emissions shown in Table 1 by 365 days. Using this
approach, we estimate diesel-fueled agricultural irrigation pumps statewide emit

1,179 tons per year (tpy) of ROG, 11,839 tpy of NOx, and 868 tpy of PM. In estimating
annual emissions, do not use the summer emissions provided in Table 2 as these are
representative only of the summer months.

Source of Information: Updated Statewide Population and Emission Inventory for
Diesel-Fueled Agricultural Irrigation Pumps memo, dated April 30, 2003.
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Table 1. Statewide Population and Annual Average Emissions for Diesel-Fueled Agricultural Irrigation Pumps

COUNTY TOTALS REGION TOTALS
ANNUAL AVERAGE EMISSIONS (TPD) ANNUAL AVERAGE EMISSIONS (TPD)
Region Air District County PORPLULATION RO MO Fid SOURCE'| POPULATION | ROG NOx Pl
Marth Central Coast honterey Bay Unified APCD honterey 440 0.03 072 0.05 ADJ-ARB
Marth Central Coast Maonterey Bay Unified APCD Santa Cruz B2 0.01 0.10 0.01 ARB
Morth Central Coast Monterey Bay Unified APCD San Benito 56 0.01 0.09 0.01 ARB 565 0.12 0.91 0.06
Sacramento Monattainment El Dorado County APCD El Dorado 20 <001 0.05 < 0.0 DIS
Sacramento Nonattainrment Feather River AQMD Sutter 181 018 2.06 015 DIS
Sacramento Monattainment Placer County APCD Placer B4 0.02 0.21 0.02 DIS
Sacramento Monattainment Sacramento Metropolitan AQMD Sacramento 122 0.03 0.33 0.03 DIs
Sacramento Nonattainment folo/Solano AQMD Solano 134 0.05 0.65 0.05 DIS
Sacramento MNonattainment Yolo/Solano AGMD Yolo B43 0.32 3.64 0.26 DIS 1164 0.50 B.58 0.50
Sacramento Yalley Attainment Butte County AQMD Butte 163 0.03 0.26 0.02 ARB
Sacramento Yalley Attainment Colusa County APCD Colusa 100 0.02 0.16 0.o1 ARB
Sacramento Valley Attainment Glenn County APCD Glenn 130 0.03 0.1 0.01 ARB
Sacramento Yalley Attainment Tehama County APCD Tehama 200 0.04 0.32 0.02 ADJ-ARB 593 012 0.95 0.07
Salton Sea Impetial County APCD Irmpetial 200 0.04 0.32 0.02 ADJ-ARB 200 0.04 0.32 0.02
San Diego San Diego County APCD San Diego 75 0.02 0.12 0.01 ADJ-ARB 75 0.02 0.12 0.01
San Francisco Bay Area AQMD Alameda 35 0.01 0.06 = 0.01 ARB
San Francisco Bay Area AQMD Contra Costa 44 0.01 0.07 0.0 ARB
San Francisco Bay Area AQMD hlarin 17 <001 0.03 < 0.01 ARB
San Francisco Bay Area AQMD MNapa 74 0.01 0.12 0.01 ARB
San Francisco Bay Area AQMD San Francisco 0 0.00 0.00 0.00 ARB
San Francisco Bay Area AQMD San hateo 21 < 0.01 0.03 < 0.01 ARB
San Francisco Bay Area AQMD Santa Clara 82 0.02 0.13 0.o1 ARB
San Francisco Bay Area AQMD Solano 0 0.00 0.00 0.00 ARB
San Francisco Bay Area AQMD Sonoma 147 0.03 0.23 0.02 ARB 420 0.03 0.67 0.04
San Joaguin Valley San Joaguin Valley Unified APCD Fresno 1415 0.42 5.09 0.39 DIS
Jan Joaguin Valley San Joaguin Valley Unified APCD Kern 1066 0.44 415 0.30 ]k
San Joaguin Valley San Joaguin Walley Unified APCD Kings 825 0.15 1.91 0.16 DIS
San Joaguin Valley San Joaguin Valley Unified APCD Madera 414 0.13 1.48 0.1 DIS
San Joaguin Valley San Joaguin Walley Unified APCD Merced 270 0.10 0.98 0.07 DIS
San Joaguin Valley San Joaguin Valley Unified APCD San Joaguin 413 0.12 1.47 0.1 DIS
San Joaguin Valley San Joaguin Valley Unified APCD Stanislaus 111 0.03 0.40 0.03 DIs
San Joaguin Valley San Joaguin Valley Unified APCD Tulare 286 0.47 1.79 0.08 DIS 4500 1.85 17.25 1.26
South Central Coast Santa Barbara County APCD Santa Barbara 100 0.14 1.71 012 DIs
South Central Coast “entura County APCD “antura 335 0.15 1.67 0.15 DIS 435 0.29 3.57 0.28
South Coast South Coast AQMD Los Angeles a4 0.02 0.35 0.02 DIs
South Coast South Coast AQMD Orange 28 0.01 0.18 0.01 DIS
South Coast South Coast AGMWD Riverside 139 0.06 0.50 0.06 DIs
South Coast South Coast AQMD San Bernarding 36 0.02 0.23 0.02 QIS 267 0.12 1.67 0.12
Grand Total (tonsdday) 8212 3.23 32.44 2.38 8212 3.22 32.44 257

1 Data Saurce:
DIS = District Estimate
ARB = ARE OFFROAD Model

ADJ-ARE = ARB OFFROAD Model adjusted to reflect district estimate
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Table 2. Statewide Population and Summer Emissions for Diesel-Fueled Agricultural Irrigation Pumps

COUNTY TOTALS REGION TOTALS
SUMMER EMISSIONS (TPD) SUMMER EMISSIONS (TFD)

Region Air District County POPLLATION ROG MO Ph souURcE'| PoPuLATION | ROG MO P
Morth Central Coast Maonterey Bay Unified APCD Maonterey 450 012 0.97 0.07 ADJ-ARB
Morth Central Coast honterey Bay Unified APCD Santa Cruz G2 n.oz2 0.13 0.1 ARB
Marth Central Coast honterey Bay Unified APCD San Benito jals] 0.0z 0.12 0.01 ARB 565 0.15 1.22 0.09
Sacramento Monattainment El Dorada County APCD El Darada 20 0.o1 0.07 0.m IS
Sacramento Monattainment Feather River AQMD Sutter 181 0.24 277 0.2a DS
Sacramento Monattainment Placer County APCD Placer G4 n.oz 0.2a 0.0z DS
Sacramento Monattainment Sacramento Metropolitan AQMD Sacramento 122 0.04 0.51 0.04 DIs
Sacramento Monattainment Yolo/Solano AQMD Solano 134 .07 0.87 0.05 DS
Sacrarnento Nonattainment Yolo/Solano AGMD ‘folo 543 0.43 4.89 0.35 DIS 1164 0.81 9.39 0.68
Sacramento Yalley Attainment Butte County AQMD Butte 163 0.04 0.35 0.03 ARB
Sacramento Valley Attainment Colusa County APCD Colusa 100 0.03 0. 0.02 ARE
Sacramento Walley Attainrment Glenn County APCD Glenn 130 0.03 0.23 0.02 ARE
Sacramento alley Attainment Tehama County APCD Tehama 200 0.05 0.43 0.03 ADJ-ARB 593 0.16 1.7 0.09
Salton Sea Imperial County APCD Imperial 200 0.05 0.43 0.03 ADJ-ARE 200 0.05 0.43 0.03
San Diego San Diego County APCD San Diego hi=) 0.02 0.16 0.01 ADJ-ARB 75 0.02 0.16 0.01
San Francisco Biay Area AQWD Alameda 35 .ot 0.0a 0.1 ARB
San Francisco Bay Area AQWD Contra Costa 44 0.o1 0.10 0.m ARG
San Francisco Bay Area AQMD harin 17 = 0.01 0.04 < 0.01 ARB
San Francisco Biay Area AQWD Mapa 74 n.oz2 0.16 0.1 ARB
San Francisco Bay Area AQWD San Francisco 0 0.0a 0.00 0.0a ARG
San Francisco Bay Area AQMD San Mateo 21 0.o1 0.05 < 0.01 ARB
San Francisco Bay Area AQMD Santa Clara a2 .oz 017 0.m ARB
San Francisco Bay Area AQMD Saolana il 0.00 0.00 0.00 ARB
San Francisco Bay Area AQMD Sonorma 147 0.04 0.3 0.02 ARB 420 0.11 0.2a 0.06
San Joaguin Yalley San Joaguin Yalley Unified APCD Fresno 1415 057 5.84 0.53 DIS
San Joaguin Walley San Joaguin Walley Unified APCD Kerm 1066 0.59 5.68 0.41 DIs
San Joaguin Yalley San Joaguin Yalley Unified APCD Kings 525 0.20 257 022 =
San Joaguin Yalley San Joaguin Valley Unified APCD hadera 414 017 1.99 0.15 DS
San Joaguin Walley San Joaguin Walley Unified APCD hlerced 270 0.13 1.31 0.10 DIS
San Joaguin Yalley San Joaguin Yalley Unified APCD San Joaguin 413 018 1.97 0.15 =
San Joaguin Yalley San Joaguin Yalley Unified APCD Stanislaus 111 0.04 0.54 0.04 QIS
San Joaguin Walley San Joaguin Walley Unified APCD Tulare 286 0.63 2.40 0.11 DIS 4500 2.48 23.20 1.70
South Central Coast Santa Barbara County APCD Santa Barbara 100 012 22 .17 DS
South Central Coast Wentura County APCD Wentura 335 020 241 0. DIS 435 0.339 431 0.37
South Coast South Coast AQMD Los Angeles a4 0.03 0.47 0.03 IS
South Coast South Coast AQMD Orange 28 0.0z 0.25 0.02 DS
South Coast South Coast AQMD Riverside 139 0.09 1.21 0.09 DI
South Coast South Coast AQMD San Bernarding 36 .02 .30 .02 QIS 247 .16 224 .16

Grand Total (tons/day) 5212 4.34 43.63 3.20 8212 4.34 43.63 3.20

1 Data Source:
DIS = District Estimate

ARB = ARBE OFFROAD Model
ADJ-ARE = ARB OFFROAD Model adjusted to reflect district estimate
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